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Srfacerdided Gatings Flm With High Lass Damage Threshdds

LI Xiao-li, SHEN Jun, L | Fusheng, ZHOU Bin, WAN GJue
( Pohl Institute of Solid State Physics, Tongji University, Shanghai 200092, China)

Abstract :A kind of surface-reliefed gratings ZrO, film with high laser damage thresholdsis
prepared. The ZrO, 2l is achieved by hydro-therma method, the thin ZrO, film with the
thicknessof 1 2U m, the refractiveindex of 1.57 1.70, the roughnessof 2.3 nm and the
laser damage thresholdsof 25 30 J/cm?(1 ns, 1.06[ m) is coated on plastic foil substrate
by the gpeed of 20 m/ minat 80 100 . The master structure of the gratingsis produced
by the holographic optical processof two coherent beamsfrom an argon ion laser ource in-
terference. The period of gratingsis1l 2J m and the depthis70 100 nm. The patterns
on the photored s are tranderred to nickel replicas by electroplating process. Findly, the
surface-reliefed gratings are embossed onto the ZrO, coated plagtic foil s usng the nickd repli-
cas as ssamps. The influences of the period and the depth of the grating, the incident angle
and the refractive index of nano-coating to diffraction eficiency are researched. Therefore,
this structure provides a feadble goproach to detect high-power laser.
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SEM
Fig.1 Microphotograph of ZrO, coating
with surfacereliefed gratings by SEM
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Fig.2 Depth of the grating mode plate by AFM
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Fg.3 Diagram of dne surface reliefed grating
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